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Executive Summasr

This report presents information intended #ssist
discussions alwt planning for adaptation to the
impacts of climate change in the Wet TropiRM

Cluster(WTC) egion. It is clear that impacts of climate

change are already being felhdthat there will be
unavoidablémpactseven withimmediatemitigation of
greenhause gas emission€ontinued higlevels of
greenhouse gasmissionswill causeexceptional rates
and scales of change in the future, and adaptation
across all sectors of society will be inevitalittanned
adaptation will have better outcomesr communities
than ad hocreactive responses, which would most
likely be triggered bycatastrophic events.

Transformationalchangewill berequired to adapt to
predicted climate change impacts. We will need to
undergo fundamental shifts in how we pergeiand
manage fomiodiversityconservationhow we value
ecosystem servicewhere we live and opratein the
landscapepur agricultural producs and practicesthe
ways in whiclwe engage with Indigenous peomed
promote sustainable development Indigenous
communities how we develogcommunityadaptive
capacity,engagement between science and poliagpd
how we plan Strong support from alklvels of
governmentwill be required andnitigation of
greenhouse gas emissions will be critical. Howgver
community-based participatory planning processean
proactively build the capacityf communitiesto
respond and adapt to climate change impad&egional
Natural Resource ManagemefRM)bodies are
leaders in this process and have ttegpability and

responsibilityto negotiate pathways to adaptation that

integrateecological, social, cultural and economic
aspirations otheir communities.

Successful adaptation to climate change will depend on
the ability to detect and make changes in response to
environmental, economic and social feedbacks, rather

than maintaining usual practiceShe implementation
of individual actions that will cumulatly lead to
adaptation at regionascales requires strategic

planning On-going collaborative partnerships betwee

researchers and NRMs will improvisionsetting,
strategy development and monitoring of outcomes.
Integration withother relevantplanning agencies and
regulatory processe® commit to implementation

000000000 % 0"?0’”\. 0000090 VB R
LA &

prioritieswill improve the ability of NRM plans to
deliver effective adaptation outcomes for communities

Effective monitoring and evaluation of actions within an

adaptive planning/ management framework will be
essential to implementing effective adaptation
pathways.

While climate change will impact all sectors,
communities and industries that are dependent on
natural resources will be particularly vulnerable. In the
WTC region, this includes the primary industries and
tourism, and Indigenous people. Climate change
impacts inmanyIndigenous communitie the WTC
are compounded bypervasive issues of justice and well
beingresulting from historical disadvantage, as well as
by the remotenessand challengingenvironmental
conditionsassociated with many communities

Thele is variation among sectors of the NRM
community in terms of their capacity for resilience in

the face of climate change impacts. For example, some
individuals and certain sectors of the primary industries

show a weldeveloped ability to respond to chaegin
environmental and economic conditions, whereas this
adaptive capacity is low mther parts of the industry
There will be benefits for businesses that undertake
early, proactive and planned adaptatiodany of the
adaptation opportunities for the farming sector are
O2yaraitSyid 6AGK OdzNNBy
require radical changes, although diversification into
new products will likely be important. Ecosystérased
fisheries management has poteatias a key adaptive
strategy in this industry. Climate adaptation for mining
will require addressing more significant sipecific
challengesProvsion ofinformation, research and
development linkageand develpment of community
support networkscanincrease the adaptive capacity of
the primary industries

Indigenous people have an inherently high capacity for

resilience through their traditionabdaptiveknowledge
systems There will be different suitable adaptation
pathways for different Indigenoyseople, communities
and groupsContinued formal involvement in the
development ofNRM strategiesimproved land tenure
security, governance and technical skifscontribute
to the formulation ofsuccessful adaptation pathways.

Adaptation Pathways and Opportunities for the Wet Tropics NRMister region viii
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Natural system# geneal have low adaptive capacity
and there will be unavoidable losses with projected
climate change. Triggers and thresholds are almost
impossible to determine, butight of the tenAustralian
ecosystems that are considered to be most vulnerable
to tipping points are located within the WTC region.
Adaptation options for biodiversity conservation are
broadly consistent with many current management
strategies and managing to reduce existing threats and
stressors will improve the capacity of species to adapt
to climate change. However, climate change introduces
additional threats that will require fundamental shifts in
approaches to conservatiofror example, focus will
need to shift fromprotecting ecosystems in their

current states to enabling their adaptatida altered
conditions. In addition to protection, restoration will be
a critical part of climate change adaptation strategies
for biodiversity. Biodiverse carbon plantings have the
potential to help mitigate Cg)increase functional
connectivity and increse the amount of good quality
habitat available in the landscap@&re management

that accommodates changed environmental conditions
gAtt 0SS Iy AYLRNIFyYyd LI NI
adaptation to climate change, as well as managing
invasive species. The pemtion and rehabilitation of
coral reefs will be critical. An appropriate system for
payments for ecosystem services will support
development of adaptation strategies that have cross
sectoral benefits.

Adaptation optiondor infrastructureincludechangiry
buildingdesign (e.g., elevation of infrastructure in low
lying coastal areas), reducing dependence on single
modes of infrastructure (e.g., developing localised
power generation and supply networks), and
developing new industries (e.g., stilerant

agicultural crops) and technologies (e.g., water storage
solutions) Retreat optiondgor infrastructure involve
relocation from impacted areas. Strategies of retreat
currently have less political support in general, but will
eventuallybecomeinevitable uner current trajectories
of greenhouse gas emissior@3ptions to Protect
infrastructure from climate change impagenerally
involve engineering solutions (e.g., sea walls), many of
which may be inconstent with biodiversity

conservation objectives.

Subsantial barriers to adaptation currently exist. Prime
among these are a preccupation with the perceived
costs of adaptationfrequent shifts in related
government policy, an@ynorance, misinformation and
scepticism in the general communififhe capacityor
transformational adaptation is constrained in particular
by the uncertainty surrounding projected impacts. At
least in the short to medium term, adaptation action is
more likely to be incremental.

Rationale and scope

A previous report (Hilberet al. 2014) outlined impacts
of climate change in the WTC regjdramed by the
priority issues identified by NRM partners (Appendix
Al) In this present report, authors have considered
potential adaptation options in relation to these
impacts, and inclugd additional specific issues
identified by NRM partner§AppendixA2). The report
has undergone scientific peeeview as well adetailed
review by WTC NRM partners.

This report reflects the range of ideas presented in
seieptifiglijenatgre relgting togapRtdn optipes for
different sectors. This report is not an exhaustive
review of adaptation options, nor does it present
integrated analysis of the ecological, social, cultural and
economic costs and benefits of different adaptation
options.Adaptationoptions will interact in complex
ways among sector3.he priority and desirability of
different adaptation options, together with tradeffs
between competing objectives, will need to be
negotiated with regional NRM communities. This report
is intended toinform and support that negotiation
process.

Catherine Moran, Stghen Turton, ReemaryHill
Editors
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Stephen M. Turton, Rosemary Hill and Catherine Moran

Stream 2 ofthd 2 YY2y 6 S1 t G K Regién& Ny FEVIF lggature aneéxpert opinionMuch

NRM Planning for Climate Change Fsuogports the
LINEP2SOiG aYy2¢ft SR3IS G2
FNIYSG2N] F2N) 0KS Fdzii dzNB ¢

scientists from James Cook University (JCU) and CSIRO.

This report is the ssond major product of the
consortium project, building on the first repoi@limate
Change Issues and Impacts in the Wet Tropics NRM
Cluster Regio(Hilbertet al. 2014). This second report
provides syntheses of current knowledge about
potential adaptation pathways and opportunities in
response taclimate change in the Wet Tropics Cluster
(WTC) region (see below) across all relevant NRM
sectors. The report is framed by the specific topics and
issues defined by the NRM groups in the Wet Tropics
Cluster (WTQkgion (Appendix A), reflecting the
planning processes and priorities of these groups as
well as the characteristics of their regional
communities. This report has two major aims:

1. To provide a review of potential adaptation
pathways and opportunities acss all NRM sectors
in the WTC region, including a review of potential
options for adaptation of species to climate change

2. To provide preliminary information about particular
directions for adaptation in the Wet Tropics Cluster,
based on collaboration witthe four NRM bodies
via the Brokering Hub.

For consistency with the first report, this report
presents key messages around each topic in bold type
at the beginning of each chapter. Key messages for
NRM groups are also summarised at the beginning of
each tapter. These key messages represent our
syntheses of plausible adaptation pathways and
opportunities based on expert opiniarf authors and

also substantiated by publishedaterial, includingfrom
international sources. Each key message is followed by
a hrief explanation of the underlying scientigwidence
with a small number of key citations to the relevant
literature. In most cases there is a fair amount of
uncertainty associated with the key messages and they
should be understood as best estimates édonthe

YE oyl reégg’on fo i;r;gnlges in g/ilgfallé’;\@q_uw angd timing

uncefttainty is due to climate modeariabilityin

Chti arig esfolr ma %l?l\és%cwﬁ W f WT§T
region.Furthermore, despite increasing clineathange
related research in general, theredadimited or lack of
explicitresearch orpotential climate changémpacts or
adaptation opportunitiesn several areas and some
sectorsin the WTC region, e.g. infrastructure,
ecosystem services and primangustries.Conversely,
there is better knowledge of adaptation pathways for
biodiversity insome parts othe region although

baseline data are lacking for many arelmally,
uncertainty persists around the extent to which climate
change impacts willémitigated through reduction in
greenhouse gas emissions, creating uncertainty around
nature and extent of impacts and associated adaptation
actions that will be requiredNRM adaptation pathways
also depend heavily on the broader set of adaptation
options (or lack of) undertaken by the community and
society at large.

This report containgen chapters separated into two
volumes. Volume 1 contains the executive summary, an
introductory chapter and two chapters dealing with
NRM adaptation pathways and opportunities for
biodiversity and ecosystem services. Volume 2 contains
chapters that discusSRM adaptation pathways and
opportunities for infrastructure, industry, Indigenous
communities and broader regional sociegs well as
planning frameworks and evolving methodologies for
developing adaptation pathways in NRM grouips
Chapters 25 we provde summary tables afpecific
adaptation optionsgn relation toclimate change risks

as identifiedwithin the body of theechaptes.

Remaining chapters deal more with highiewvel

principles orframeworks for climate change adaptation
or describeclimate adaptation methodologies and

tools, rather than identifyng specific adaptation

actions

A range terms and phrases associated with climate
adaptation are used throughout the documents.
Authors have tried to explain these as necessary, but

Adaptation Pathways and Opportunities for the Wet Tropics NRMister region 1
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Tablel.1 provides a summary of key terms used in this
report that may assist NRM planners.

Tablel.1 Definition of key terms used in this report.

KEY TERMS USED INREPORT

1. Adaptationto climate change is the adjustment, in
natural or human systems, in response to actual or
expected climatic changes or their effects, which
moderates harm or exploits beneficial opportunities.
Various types of adaptation can be distinguished,
including aticipatory, autonomous and planned
adaptation.

2. Autonomous adaptations adaptation that does not
constitute a conscious response to climate stimuli but
triggered by ecological changes in natural systems ai
by market or welfare changes in human systems

3. Vulnerability is defined as a function of the character,
magnitude, and rate of climate change variation to
which a system is exposed, its sensitivity, and its
adaptive capacity.

4. Planned adaptatioris adaptation that is the result of
deliberate policy dcision, based on awareness that
conditions have changed or are about to change and
that action is required to return to, maintain, or achiey
a desired state. Planned adaptation measures are
conscious policy options or response strategies, ofte
multi-sedoral in nature, aimed at altering the adaptive
capacity of systems by facilitating specific adaptation

5. Adaptive capacityis the ability of a system to adjust to
climate change (including climate variability and
extremes) to moderate potential damages, take
advantage of opportunities, or cope with the
consequencesiAdaptive capacity of a system is its
capacity to change in a way that makes it better
equipped to deal with potential impacts.

6. Exposureis the degree, duration and/or extent to
which a systm is likely to be in contact with a
perturbation e.g. cyclones, drought, fire. Defined as tf
external side of vulnerability. It is influenced by a
combination of the probability and magnitude of
climate change.

7. Sensitivityis the extent to which a humarr matural
system can absorb impacts without suffering leéegm
harm or other significant state change, i.e. an internal
component of vulnerability. It is also defined as the

oo

extent to which changes in climate will affect the
system in its current form.

8. Resilienceis the capacity of a system to absorb
disturbance, undergo change and still retain essentia
the same function, structure, identity, and feedbacks.

9. Incremental adaptationis adaptation actions where
the central aim is to maintain the essence antkgrity
of a system or process at a given scale.

10. Maladaptionis actions or inaction that may lead to
increased risk of adverse climatelated outcomes,
increased vulnerability to climate change, or diminishe
welfare, now or in the future.

Source: Wilson &Turton 2011, IPCC 2014

Geographical®pe

l dZAGNYI f Al Qa pc bwa NBIA2Y A
eight clusters through whicfunding forElement 2 of
Stream 2 is delivered. The eight clusters are based on
some broad common characteristics such as land use,
climate and how these are anticipated to change
(Figure 11). In total, Element 2 of Stream 2 is
comprised of nine projects, one for each of the eight
clusters, and a National Project delivering cross
boundary regional level information on issues that are
national in scale, such as changes to biodiversity and
invasive specieesulting from climate change.

This report focuses on four geographically distinct NRM
regions grouped in the Wet Tropics Cluster, shown in
Figure 11.These are the Mackayhitsunday Wet

Tropics, Cape York, and the Torres Strait regions, which
are managed by Reef Catchments NRM, Terrain NRM,
Cape York NRM, and the Torres Strait Regional
Authority respectively.

Adaptation Pathways and Opportunities for the Wet Trigs NRMCluster region 2
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N rainforests (Hilberet al. 2001; Kanowski 2001; Williams
A . Wet Tropics Cluster et al. 2003; Hilberet al. 2004; Williamst al. 2008;
B . L Hilbertet al. 2014) While much of theD f dza (i S NI &
(ores Strait] rainforest is in conservation reserves (especially the

p Wet Tropics World Heritage Area) some important
areas are not, including many fragments and recovering
forests on abandoned, previously cleared land.
Management of offreserve lands in resp@e to climate
change present both important opportunities and
potential threats to biodiversity (Dunlogt al. 2012).

Along with very high biodiversity values, there are

numerous and substantial economic and cultural values
including extensive and intengiagriculture (McKeon

et al. 2009, Biggst al. 2013), tourism, mining, fisheries

(Stoeckl & Stanley 2007) and large areas of Aboriginal

lands.a dzOK 2F (GKS Of dzad SNRa | NBI
with multiple and sometimes conflicting demands for
theNBIA2y Qa yI Gdz2NF £ NB&A2dz2NOSa o
to exacerbate the issues and challengébmate change

impacts and adaptation studies suggest significant

; changes in all sectors that will require factoring climate

R yhBunday change into forward looking NRM plaing across the

Land area
Ocean area
Not included in this cluste!

cluster.
0 50100 200 300
== ==l Both extensive and intensive primary production are
] _ _ likely to be challenged by climate change requiring
Figurel.1The Wet Tropics Cluster region (shaded). adaptations in where, what and how food is produced

. . in the region.The possible adaptation responses of this
Slgnlﬁcance of the Wet TI‘OpICS Cluster sector¢ as all ohersc¢ will have important effects,
Region positive or negative, on other sectors. There are

) . adaptation opportunities provided by the Australian
This cluster contains a broad range of landscapes and D2OSNYYSYy(iQa 5ANBOG ! OGA2Y tf

§easca9es including glob.?lly _significant savarlnas, the Reduction fund (see Chapter 3, this report), that if
@k au Yl 22 NX U gicarainforedis U NI At ol Ndnerly, auld assist climate adaptation in
wetilands and !ow lying tropical |slapdsalso contains this sector while also favouring biodiversity

a high proportion of the Great Barrier Reef catchment. conservation.

The region contains the Wet Tropics World Heritage - _ _ _
Area and the Great Barrier Reef World Heritage Area  Traditional owners are important inhabitants and land

with discussion for ¢hird World Heritage Area managers in many areas of the cluster who are likely to
nomination for parts of Cape York Peninsfleguably, be highly affected by climate change in numerouysva
this cluster supports more species overall than any (see Chapter 6). The approximate proportion of

other NRM cluster with many endemic plants and Indigenous people is 50% in Cape York, more than 90%
animals.Only the South West of Western Australia is in the Torres Strait and 12% in the Wet Tropics.

richer in plant specie Indigenous people living in remote areas within this

_ o ) cluster have a high sensitivity to climate change
The climate change threat to biodiversity has been induced ecosystem change because of the close

especially well documented for the Wet Tropics 52yyS80iGAz2y F2NJ GKSY 08688y K

Adaptation Pathways and Opportunities for the Wet Tropics NRMister region 3



their physical and mental welleing and their cultural
practices (Green 2006Qther issues affecting their
community's welfare are urgent and pressing and thes
will require strategies and policies to strengthen
adaptation capacity of communities for climatbange
responses (Petheraet al. 2010).Communities located
on the lowlying islands of Torres Strait are particularly
vulnerable to sea level rise and reasingly intense
storm surges caused by more extreme weather (Green
et al. 2009).

Natural resource management in the regions covered
by this cluster has long been contentious due to its
highly contested values in multiple sectof$he need

for climate chage adaptation in most of these sectors
accentuates the challenge and requires an integrated
approach.

Climateprojections the Wet Tropics
Cluster Region

The WTC region may expect significant changes in its
climate this century and policy makers will neged
incorporate the latest climate science knowledge and
data into their adaptive management and planning
systemsTablel.2 provides a summary of climate
projections for the WTC region over this century.

Table1.2 Climate projections for the \&t Tropics Cluster
regionthis century

CLIMATE PROJECTI®GRR THE WTC REGION

1 Air and ocean temperatures are expected to increase
response to increasing Greenhouse Gas (GHG)
emissions

1 We can expect more hot days afeer cold days in
the future

1 There is considerable uncertainty about how climate
change may affect rainfall across WTC region due to
naturally high rainfall variability but with higher GHG
emissions there is evidence that the dry season will i
longer anddrier while the wet season will remain
similar

1 Extreme rainfall intensity may increase in the future

1 The intensity of tropical cyclones is likely to increase
the future while overall cyclone frequency may

’MmM

"’\ { "\v
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decrease

1 Sea levels should continue to rise Ioates of change
may vary at thesub-regional level

1 Frequency and height of storm surges are expected t
increase due a combination of rising sea levels and
more intense tropical cyclones

1 Fire weather conditions are expected to worsen with
increased frequecy or intensity of extreme fire days

1 Solar radiation is expected to decrease in winter (dry
season) and spring (wet season build up), and increa
in autumn (monsoon retreat season) under the highe;
emission scenario; however there is a large spread o
model simulations

1 Small decreases in relative humidity are favoured ove
increases during summer and autumn periods, with
little change in winter and increases more likely in
spring, especially under the highest emission scenarii

1 Evapotranspiration is progged to increase in all
seasons

1 Average wind speeds are expected to increase acros
eastern parts of the WTC region

1 Ocean acidity will increase in line with increases in
atmospheric CQ

Source: Turton 2014

Approach andnethod

A key component of the Stream 2 projevas the
FR2LIGAZ2ZY 2F |
bringstogether Stream 2 researchers and NRM regional
organisation§Cape York NRM, Reef Catchments,
Terrain NRM and Torres Strait Regional Authotiy)
co-define priorities, objectives, processeoutputs and
outcomes for the project, much like a projesteering
committee (Bohneet al. 2013, Figure 1.2). This
arrangement is intended to promote a collaborative
approach to the research program and to facilitate
communication between Streams 1 a@dThe
collaboration moves through a aesearch cycle that
includes stages that provide for system analysis
processes and tools to support knowledge translation
and integration and updating through social learning
(Figure 1.3)This report forms part fothe socie

ecological systems analysis phase of the project and will
feed in to the knowledge integration phase (Figure 1.3).

Adaptation Pathways and Opportunities for the Wet Tropics NRUuster region 4
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SCENARIOS NODE

PRIORITISATION &
OPPORTUNITIES

BROKERING HUB
KNOWLEDGE BROKER
JCU, CSIRO &
NRM REGIONS

»

REEF
CATCHMENTS
NRM

TORRES STRAIT

TERRAIN | CAPE YORK

NRM NRM

Figurel.2 Coresearch approacthat promotes longterm
system welbeing and collective learning

Source: Bohnetet al. 2013

The Stream 2 research component of the Brokering Hub
Ad RAGARSR AyiG2 GKNBS WwW{ OA
production of this draft report has been awdinated

by thebrokering hub, and researchers from all three
Science Nodes have contributeas well as NRM
partners NRM groups defined existing knowledge and
priority information gaps through different processes;
initially they convened a meeting to articulate their
WNBEFSNNBR LINRPOS&aasSa I yR
development of project bids by research consortia in
the region when Stream 2 funding was announced in
late 2012. The key issues of concern identified in this
document formed the foundation for the science
synthesis report (Hilberét al. 2014). During 2013 and
2014, NRM groups in the WTC identified additional
detail in relation to their information needs for NRM
planning during two workshops, one a joint WTC
National Environmental Research Program (NERP)
initiative and the other organised by the Participatory
Scenarios Research Node. Finally, NRM groups were
invited in November 2013 and March 2014 to clarify or
add any further priority information needs. The current
list of NRM priority information needs (Appdix A) for
the current report reflect the issues NRM project
partners expect will be important when engaging with
their regional communities to develop adaptation
pathways. NRM partners have requested discussion of
high-level principles around approach&sadaptation

and monitoring outcomes, presentation of case study

LJIN
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examples, identification of barriers and enablers, as
well as information on a suite of specific issues .The list
of NRM interests and concerns covers a wide range of
issues in many sectoend experts in all of the fields
identified were sought to contribute to the first science
synthesis report and to this draft adaptation pathways
and opportunities report. While this report is part of

the system analysis stage of the-i@search cycle,

many knowledge integration tasks are underway
through these interactions.

Knowledge integration and

shared understanding:

« Participatory scenario
generation; social network
analysis; cultural mapping
and other tools

2014-15

SCIENCE PRIORITY:
STREAM 2

Co-identification of priority

adaptation pathways and

landscapes with thresholds

and triggers:

+ Building system well-being
and ongoing path-generation

CO-RESEARCH
FOR NRM CLIMATE

ADAPTATION GEpRDIY

2015-16

Priority adaptation pathways and

landscapes implementation:

+ uptake into Natural Resource
Management plans, processes

MERIT-triggered actions

and ongoing path-generation
opportunities
2014-15

Participatory monitoring

and evaluation through

knowledge systems:

* Indigenous monitoring
systems & Monitoring

NRM PLANNING
PRIORITY: STREAM 1

Evaluation and Reporting
Tool (MERIT)

Figurel.3 The ceresearch cycle for knowledge integration in
NRM Climate Adaptation

Coping range, adaptive
capacity and vulnerability

Among the different NRM sectors, natural and modified
ecosystems have the lowest capacity to adapt to rapid
climate change; even below@ temperature change
relative to 1990 there will be significant negative
effects on natural ecosystems (see Figli4), due

mainly to their narrow coping ranges. Development of
adaptation strategies is a priority especially for natural
ecosystems, agricultural systems, coastal communities
and water security, all of which have relatively narrow
coping ranges as welsadaptive capacity (Figure 1.4).
Above £C of warming all NRM sectors will be highly

o
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vulnerable and well beyond their adaptive capacity to
cope.

Major infrastructure
Food security

_ Health: heat-related deaths

(Coastal communities

£
£
2
z
&
3
g

Sustainable development

Temperature change (°C)

o |

Coping range Adaptive capacity Vulnerability

Figurel.4 Figure shows the aggregated relative vulnerability
to climate change for key sectors for Australia and New
Zealand region. The vertical axis shows increasing levels of
global mean temperature rise from 0 to°C, while the

colours show how much change tlsector can cope with
normally (green), how much it can adapt to autonomously
(yellow), and when it becomes vulnerable (red)

Source: Stafford Smith and Ash 2011

For successful climate adaptation in NRM, strong
linkages are required among researchers, policy makers
and practitioners because successful adaptation is the
output of appropriate decisioimaking among all these
actors. For example, policy makers can ensure that
water and drought policies accord with successful farm
adaptation and do not impede it. Reseaech can help
farmers to select suitable crop varieties, to achieve
better water use efficiency measures, and to assist
farmers to obtain the skills to achieve such outcomes
(Howdenet al. 2007; Stokes and Howden 2011).

As some uncertainties exist aboutetimagnitude of
impacts of climate change, making decisions about
appropriate adaptation options is difficult (Stafford
Smithet al. 2011). For examp]eecisions about water
savings measures in consideration of drought
conditions should be taken as soonpsssible
(Howdenet al. 2007)but such decisions are difficult
whentrajectoriesare uncertain Early development of
technologies, skills and policies are likely to provide
more benefits to the community (Stokes and Howden
2011).
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A CSIRO survey of indysaind government
organgations found that Australians hold mixed
attitudes to climate adaptation and this was linked with
knowledge and beliefs of their particular organisation
about climate change (Howdest al. 2007). They also
found thatindustry orgarsations were more likely to
undertake adaptation planning when it was perceived
that their particular industry was vulnerable to climate
change It is therefore important to work closely with
stakeholders to determine their vulnerability to climate
changeto better assist them to adapt to climate
changeTo obtain the benefits of climate adaptation
stakeholders need confidence that the climate is
changing and that inaction is not an option, the
motivation to avoid negative impacts and seize
opportunities, and wide communication and
demonstration of new benefits of climate change
adaptation (Stokes and Howden 2011). Therefore the
very early part of adaptation is about conveying
information to various NRM stakeholders why
adaptation is needed and what are tperceivable
opportunities of climate change and what are the risks
of not doing anything. This task is already being
undertaken by the WTC NRM groujiss intended that
this will be supported by outputs of the Stream 2
project (e.g., this and the previsuimpacts and issues
synthesis report, together with associated fact sheet
andshort film), together withparticipationof Stream 2
researchersn NRMstakeholder workshops and other
participatory processes

The effectiveness of a community to adapt torate
change is influenced by the adaptive capacity of the
respective community. Assessing the adaptive capacity
of different stakeholders to climate change is crucial.
Through assessment of adaptive capacity it is possible
to determine and rectify the faors that may hinder

the successful adaptions of a community and also to
identify the broader areas where action is required
(Stokes and Howden 20118n assessment of adaptive
capacity of different stakeholders of the WTC region
will help policy makerand planners to take actions to
increase the adaptive capacity of the stakeholders
towards implementing successful climate adaptation.

Adaptation Pathways and Opportunities for the Wet Tropics NRMister region 6
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Adaptation pathways and 1. decisionmaking ad choices, i.e. how to go about it

2. the development of specific solutions to climate

Opportunltles challenges, i.e. technical and other

Adaptation to climate change will engage all of society, 3. the analysis of barriers to adoption of systems and
including industry sectar communities and individuals technologies that will help us adapt.

(Stafford Smith and Ash 201D)omains that are Opportunities and threats are both componenof
emerging as key priorities for natural resource adaptation to climate changén the first science
management and planning are: synthesis report (Hilbertt al. 2014) we identified key

1 infrastructure, including roads, ports, coastal climate change threats to the various NRM sectors in

structures, water and energy supplies and buildings the WTC regioriVe also need to identity the potential
opportunities that may come our wajue to climate

change but with an understanding that there may be

) ) few opportunities in the WTC region (Stafford Smith
. agriculture, the food supply, and other primary and Ash 2011)These include:

production, including forestry and mining R .. . .. .
. . . . 1 YWyNBEINBuaQ 2N £2¢g NBINBUA YS
71 other climatedependent industries, e.g. tourism .
can do which make good sense anyway, e.g. water

1 coastal zones, estuaries, wetlands and all areas at
risk of sedevel rise, storm surges and floods

the naturalenvironment, including all the and bbdiversity conserviion and carbon

biodiversity contained within it sequestration
T increased biosecurity risk T Wob¥yQ OGAGAGASAST 6KSNB | R
1 recognising maladaption across key NRM sectors. change generates new industries (e.g. renewable

energy), income, employment or other desirable

Three areas are criticédr successful adaptation to ) .
community outcomes, e.g. carbon sequestration.

climate change (Stafford Smith and Ash 2011):
LT 6S INB (2 0dAtR WLI GKgl &ac

Specialised knowledge, leadership and/or prior experience

| | |

Information Assessment of local Conducive group Capacity for
DRIVERS about climate capacity and values, culture, strategic
change potential impacts social influence planning
Clear - Sense of Willingness to
. Understanding of PV A .
ADAPTATION understanding . responsibility for engage in Adaptation
PATHWAY of climate > own cllmate_c_hange > developing a > adaptation > planning
vulnerability . .
change solution planning

I T

Misinformation,

uncertainty Negative Expectations Lack of

BARRIERS ' i i

and scepticism about emon_ona.l t_hat a 50'".“0'1 resources
reactions will be provided

climate change

Figurel.5 A pathway for adaptation engagement with associated drivers and barriers
Source: Stafford Smith and Ash 2011
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position our NRM sectorsegions and communities so
that they are flexible and ready to change and this need
to happen now (Stafford Smith and Ash 2011). This will
require the knowledge and tools to build the necessary
biophysical, social and institutional capacity to adapt to
climate change. Figure 1.5 demonstrates the stages
NRM communities or organisations are likely to
transition through along an adaptation pathway,
including identifying key drivers and barriers or
obstacles to climate change adaptation. Recent studies
also enphasise that actors have the capability to come
together for path generation in response to changed
conditions in the future building the conditions and
skills for future pathgeneration is therefore important

to adaptation futures (Garudt al. 2010).

N A = A al
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The Decision Cycle

pathway where decisiomaking processes eventually
leads to adaptation planningrigure 1.6 conceptualises
the classic adaptation pathway approach, incorporating
a series of learning decision cycles over time (Wisa.
2014).In this approach, some chains of decisions lead
to maladaptive outcomes over time, but there may be
other akernatives that are adaptivelhe strongest

colour shows a satisfactory pathway that can be plotted
into the future.

Wiseet al. (2014) argue that as the workgems
increasingly likely to face a future with more thatC2
warming, it becomes increasingly important to move
beyond impacts and vulnerabilities to adaptation
action.Moreover, they propose that the classic view on

h 1,6) do t th
o a8 SR clrdt SIL b he ¥

The Decision-Cycle Context

Decision Lifetime
(Re)assess Y . *
climate-affected ) & perception it
decisions and g é(&‘ %,
overall goals 3 & %,
g
= = 2
Select preferred Dec|s|on Potentlal = g Research 1 e
option, implement impacts within 2 _’G Consultations Decision s i uence
and monitor (y(le decnsaon lifetime & @ Revisions Cycle z Time
) 3
% Na™
< e o
Adaptatlon '% %0 \,59
options and risk % Dy N
minimization SUopgneey
Iterative Decision Cycles
e Maladaptive Space * .
”
2,
g P
2 TR
< ay
N
N Ay P, e
e’ P Adaptive Space Ay
Ay
»
41
*x
+Maladaptive$pace +*
x
CAIdzNBE modcd ¢KS WOtlIaaroQ O02yOSLiidzZtAaalidAzy 2F Ot AYEF (S

Source: Wiseet al. 2014
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system and its future trajectory are heavily influenced institutional armngements or societal values will be

by the pastFigure 1.7 provides a conceptual needed, either through dramatic interventiopgthway
FNI YS62N] G2 GNF OS Wi R LI I'5)iok tArgughLsirotdfy difeé@ell DerdimsnéPctaige |y
adaptive landscape where the boundasibetween (pathway 6. Both pathways will require intervention
adaptive and maladaptive responses are changing over from higher leved of governance, probably drivéry

time, due to biophysical changes, but also due to response to natural disasters or catastrophic events

changes in social and institutional context, including the (Wiseet al. 2014).

actions of other decisiomakers who may perceive

different adaptation pathways (Weset al. 2014). . .
Importantly, if decisiormakers are not currently in the theratu re Clted

adaptive space (e.g. coastal local councils in the WTC A ;stralian Government (2013) Regional Natural

region), as at decision poibi then all pathways may Resource Management Planning for Climate Change
be maladaptiveFor this example, transformation of the Fund

CAIdzNBE mdtrd 'y RFELIWAGS 1 yRaAOILIS FFFSOGSR o0& OKI y3koyws
represent decision points (see Figure 1.6); dark dmews represent pathways that are contemporaneously adaptive; grey
arrows lead to maladaptive deaeknds; dashed arrows represent moe-less transformational pathway segments; and greer
arrows show antecedent pathways prior to the current decision cyelpfaced by the decisiemaker of concern.

Source: Wiseet al. 2014
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